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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electro-optical device and its 
manufacturing method having less dispersion of performance among respective 
colors, and high durability and reliability, and an electronic apparatus 
having the electro-optical device. 

SOLUTION: In the electro-optical device 1, organic EL elements of three 
colors, red, green and blue are formed in one pixel. The organic EL element 
of at least one color uses at least one layer of low molecular material, 
and the remaining organic EL elements use at least one layer of polymeric 
material. 
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-rac: b £*#«afc-r stills i — 6^oum*Hcie©co 

<n\,^ixl>Hz^Wt<r>msm¥$iW.. 

i »*js i o ] ^ttab&tc J: hmmM^mcom 
t£?-5ttcfif^, fc^-cmgMmmizx&fflimi&ftTm 

«s t -r a ig^ig i ~ 9 tr>\, \-r ttfiHzim<om$&emmw 

( ft i i ] fstifcjg i — 9 <t>k ->-TttMzsd.fi,<om.% 
%?mm . *> & «, ^±ii^JH i o iea<7)S?it^(c ±-.t 

(000 1] 



[0002] 
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IWMTn-tXtLTti, Appl. Phys. Le 
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[0005 ] 

If&ihtfMik^iidb-ThWmi bZ*>X\ 

TttmbU'irt'ttmbizts^xit. m£<r>bz^>, 
ifft&oftftmttmizi^xti. m&o&x-i&tttm 
ojrtf&ft^mix 0 mtttitfm&%. < . - 

fF&<o?ty£mftniz-o\,^x it , ft^i^m^Axm 
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T<7)&i)m<ft?ttmx'&i$.zix, frzmm-ftTtmx' 

mtfLZtltzi>cr>b%'>X^Z> . 
[0 006] L*»L, ZcoXoKmtmttLX&f&Z 
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£ , -«^2c?)gih7yyX^ 1 2 3 5r^LT^MtK 

103 izwsmizw&Ltiii ztzmnmm 1 o 3*^^ 
rnm^^niMtmrnmrn <«se> 1 1 it. <r<o®gt 

Sfiil 1 lfc^fii (Mi*imffi)?l 2fc<o|IUe&*iX;fc*i 
A:363£gBl 1 Oi:*«|g(t^fi.Tvvs. ifiAH^mfiil 
1 lfc*f|6]Sfiil 2. J:T/SBt5SB 1 1 Oti'). 

[0021] , Tg^jjg i o i ammz 

ttzwncommb : 7>i;*? 1 22&*>iz%&k. -e 

<0 £ <0{i^-H 10 2 tomffi^^f^fi cap 
ft, fgfltf^fic aptC^KJSlCJGtT, ff520*fJBIh7 
Vi^'X ^12 ScO^^ • £ . ^ LT , SI 

2commby>> : ^ 1 2 3(Of-A-^/W^^-LT. ^ig 
IS 10 3*^Iflffil 1 1 icmgS#»S*t, 3g(Cf£3£g& 
1 1 0 £rt-LT»*E 1 2lcmcSaWL& . ffeftgfl 1 1 o 

10 0 2 2] ifclc, K(a) £.1/^2 ( b ) IZ^TJ: 

=5r»*: 2 i: . 7h'J 7 ^x^tcffia^ix^^^i: . 
ftitS«R5rafiitT^S. S(*:2±tc^fi£$ix^%3fc* 
^<i, fly^L/ci 9»cB«««il 1U, SBfcgfll 1 0 
fc, HSffil 2i:tcJ:oT«^?ixTV^. Sflc2(A, m 

z. tftf vz-mnmmwx'h o , s# 2 ^^zikm-t 

& S^t£ 2at,i*2 <0^S(C{4M L.Tm7*ffi& 2 
a <7tff-«::E:® $ ixtzlE3&f;ffl& 2 b fctcEB^ixTi-* 
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[0 02 3] 02(b) izm-tXoiZ. ftftm? 

Rtf'&fafrtt&m&mK 1 1 fc»£2 t^mic 

(SlslS&S^g? 1 4 £>*u ^ tfomSSSH^p 1 4 Km 
t82<7)mmb7yisX? 1 2 3«*tflM.6*rtli 

s. a*, hi 2«. ^co^mm^2±izmm^ti 
timmmm® 12a (c«^lt*> 0 . ^ww&nvmw 

7 U**>7>U&m 5 Jl<7)IJ& 5 a tC^$ tlT H & . * 
Jt. ®S5ati. 7U^f^/US«5±tCli^^^re 
SIC6 (^f»(HlS&) (=«^$^TV>^,. 
[00 24] iti, W\2 (a)R.im2 <b) dz^rti 

fBis&mTMi 4er>^m^mm2btzit^ ffiis^m 

^103 (103R, 103G, 103B)*®§ 
ttX^S,. $.tz. 3&im£2 a.<r>m2 (a) 4>MWc 
»±. B9Mc0^lEfipgI6llIK 10 5, 105 a*KS£*lT 
CO^Sai^iJilHlfiH 05, 1 0 5l±y$.—ffl& 
2 dCOTWtom&m^ 1 4 F*Ifc:tSt*^*l.T . 
m$&m=H& 1 4rtC(i, ^Stffll^i&lalSS 10 5, 105 

tztgwi ztiz mmms&mfflfflm^-stm 1 0 5 atmmm 
izmmmmi 0 5 b k^jt^^r^s. mzwm. 

m2a.(T>m2 ( a ) ^JifflStCl±S?S@S& i o 6**ei:$ 
ixTt^. dcO^IHMl 0 6tC«t 0, SSit^^aiit 

1 0 0 2 5 ] Zfzm 2 ( b ) tc^-T J: 3 tc, %3tS^S5 

1 1 Jitci±ttih^3*<fii^4>irTV^. ZV>m±&3 
ti, Sfr2tc^$ix/iMihffi8M6 0 3 1 , MitS«6 
0 4fc*^ffi^$tLTV^S. f*ih©ig60 3fct, S^fb 

ffiBi^jSt^tts. za)$t±mme o 3<±, s*2co 
3«±, mik2t®3kmm€>o4zma;-rz>i><7>x-. m& 

2 0 4 fc<7>OA^ititS«6 0 4rtSP^O 

*yj,m.m<?>i%.x$:m^T\ mmi 2t.tz\±5&em=Fm 

•5. ffitSS6 04(i, ^XX{i^jS7&^^4,<7) 
T\ *titffl)i§6 0 3S-y>-L-CS»:2tC«^-$ixT*>0, 
-eortliltCd^^^ 1 0 *Wti r rhW3S.6 0 4 a*<|g 
ft^fLT^*. 0 4 a(C<i7jc N Bt^Sr"S 

•R-rsy'/^-Sfl6O5A5|i0#Jt<i»ixT*5 0, SM± 
S«6 0 4 <7)rtgfftcff A L/c*X{ii83fi£iRJR-C£ ^ J; 
9t^->tn5. ^r*i, d<r>y*-/^— ^16 0 SU^L 

[0026 ] ia3tc, f^ri/-f Heists* 

2 Ji(c, T F T3: t'<r)®mm&&&Ztitm8&m?U 1 
4 i: , S&ftgp 1 1 O*<0fi£$fxyi%3t^^g5 1 1 fc^Hf 
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^xit. ftKmi i o*»4>a«*:2ii»c»Lfc*3&«. ess 

^^SB 1 4 2 £S§i§ LTSft 2 cOTOfl ( 

W) CaiSt$<x-&i:i:t>tC. SBtSPl 1 0*>£>»fc2<9 

^1 4S.VS#:2Sr3®igLTS#:2<OTII9 (g»& 

si) tcait*$fts iic^t^s. mmi 2t 

[0027] CUS&SSmP 1 4 Mi, m#2±.lZis>J 3> 

W&2 cicWayya^^^M^lil 
4 l*^f£$*xTV^. Sri*. ¥^«:K14 ltcli, V 
~^I«14 1 aWKWyi«14 1 btf&mmP 

4*^n-h&Mz&r)m&Li*ixz^h. pwmx 
•6. mtzjeimm'f-mi 4tc<i, T*fi«^M2cs.v^ 

1 4 1 £H 3 jt^*^'- h$mm 14 2 #)Bl£3 
#U ^-^114 2±lZ(tA 1 „ Mo, Ta, T 
i. wmfrt>&&y— Mil4 3 (jfeSail-Ol ) 

mrs&ix. r-bw.m 1 4 3&txy- hie^jjg 1 4 2 _t 

lc(ii§BJ=S:3fS 1 ®S*68yK 14 4a i:$2f^I 1 
44b &jWBj£$*I.TVv&. y-M114 3li^«c 

ii4i -sMHSts i4ic tcttjs-rs&istcfstt 

( 00281 ifc.fi> ^21^1 144a. 1 
-tt-4b-*M/C. ^*I14 1W-X • KW> 
i«14 1a. 1 4 1 biZ*;tl.-?tlfgm2tLZ>ay77 
h*-*14 5, 1 4 6#Bj£$*rCV>.£„ -?-LT. 
2JllS]*g|§ggl4 4bJifc;(±. I TOmfr^&i&W* 

mmmmi 1 itfmfecr>Bvti,zs*?—->yztixBf&. 

£*U — :fr<7):3.v?:? h*— /H 4 5A*.r<DB3Sm&l 
1 1 *Vt^.|>. ho— fj<r>zt>^9 

-/H 4 6 a^iSt* 10 3 lcf£*g$ixT . .T <7) «fc o 
izVX v IslS&S^gPl 4tc(i. :g-B3tm®l l Kcfggg 
$*l/cl&2<0i¥IKhv>'S;X:? 1 2 3ff&f8L2ilX\,* 
h. Srii. @8g^^Si5l 4l;«, mr&LfcflM^Sc a 
pay r ^10HtMh^>'>''X^ 1 2 2tffM;$ivr^& 
it. M3Tl±Ztie>(7)m^£imLX^&. 

(00 29] 3&em=mi i« % mmcommmm 1 1 1 
• izmm ztiftftftst not. &mmmm 1 

1 IRT/ttmi 1 0cOS(C(«i.^-C«-^Bfcgi51 1 0 
*\m-th>^9U \ 12t. SBtSffl 1 OJtlC®f£$ 
ftfcEiffil 2fc£±<fcfcLT«fi£$*VO>.i>. 
B&««il 1 U*. tflRIf I TOfc:J;9JE&£$ft.T3: 

T'&&. <I<7)B3t«ffil 1 1 commit. 5 0— 200n 
mC0&B#Sfi L < „ mz 1 5 0 n mfSS^'J: V V .1 «0 

&mmmmi 1 i-<o^it=:/<v^isi5i 1 2tfmvt>tix 
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mtVOtmi 12a <§Si;N';v;?Jf ) S#2a>£> 
M1XXim.-?Z>3ffim><>-7mi 12b <§S2v<>-? 

imwotm (112a. ii2b)ii. mm 
«s 1 1 1 v>mtm±izm±if h i 5 cmsjitvi 
s. tihw(c(±- Butmsi 1 Knmmtmtim'O'? 

mi 1 2afcA«FEWtC*3r£J. dlCtffiaSfutffiti: 
2r-?T»r->6. at*:. W6«^N*>-^Jil 1 2 b hmmX'fr 

0, a^««6i 1 ico— mt^mmzm^hioizmm 

3*lXV**. IS^^N'^^Ml 12all Wm» 

sorm 1 1 2 b j: 0 tmmwm 1 1 1 ^AMizmz 
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2a<7)«-^l^gSl 1 2 e #*tSi!imfii 1 1 ltfOrtfflJtC 

ztizxo. wmrnm in <nmm&mztt 

J&r&TSB^PSU 1 2oWE&£$;h.T^£. 

t o o 3 1 ] * Jt. ^mv^rm 112b ±gfi 

^□l$l 1 2d*^j£$;fVO'>&. i<7)Jii?P^PgP 1 1 
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2ctcMJ5-f-«.J:otcig(t^fXTV^. JigBHaPgBl 1 
2d(i. 03^^-TJ:dtc. TgSPPgPl 1 2c J;0JlS 
<> iflSl 1 1 £*)m<&fgLZtiX\,\Z. *fc. ± 
SP^P^ 112 d<7)_hgpc7){£gfc . S^m«i 1 1 1 CD4£ 
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s. %iEfim*M*c>iEimim zmmmm 1 1 

tzJEiLb. mmi 2*^&A£ixSm^fca<??£r£U 

[0036] %#tm\^ jEH&Am s $>JE?iMmm±.izm 
otc^fe (R) izsmthifcttmm. u& <o 

Emzirtzi>cr>t&->xi^z> . azx\ mmm&i l l 
<r>m&mi 1 1 a&^iHi/\>?i^i8iaii 1 

2 etfmm±ZGl-Xl^<?)X\ SBfcgBl 1 OA^SS* 

fin i lRt/fsmm'^rmi 1 2atc*&-(c^t. 

aUS^X? 1 1 2 aJbT-ffcjfcS&l 1 0**ffiSSfciS<$r 
4>-f. Lt^^tlflfiil 1 1 t^flgl 2fc<7)5St&A>* 
KitSflXHS. ^rtaUj/O^JH 1 l 2b«DJhlJ 



112 f&xf±imn»ii 2dmffi*<$m&z^Lx 

5BKSI1 10t»\>?fi i2bW 
3:9. f&ftSPl 1 0 tfPiPgg l i2gK 

[0037] 1 2 Ji. *0!tC&t vfti$j&3£3g^p 1 
14>£iBt=JBjft3ivC&9« ®^m€il 1 1 i:*fle3:o 

T^Btsci i oizm.fc&&-m.m : $:3ktt-. z&mmi 

2ti. ^fJif^ri, J: dlcL i F/A 1 (L i Ft 
A 1 bcommm) ^MgAg. &&<,MitCL. i F/Ca 
/Al (L i FfcCafcA 1 t<7)f|Jl|g) tcioT^lS 
$*rC»^6. Srfc. i^Oio^fiil 2±lzs 1 O. S 

1 o 2 „ s i bsm*t>%&MiWi)tmco&mmzmvx 

S^6 0 4*<i;^$ix. $£>fcl|32 (b) izHkLfdo 

{,zm±mmeo 4&m±mm6 o 3tc«toTig*$fut: 
c\tizx<o. "f-i^T^A \.im$&ixx\^. 
[0 0 38] tfrtc, zcoxo^fi^yu^ \cr>m^H 

t-<±. ( i ) A-y^sfcns, < 2 > y^x-vimx 
m (mm^mR.vmm.itJMZistt) . < 3 > sBtese 

B&ULm. <4 ) (Sfig (M[6imfii) Jg«X^. &lf 
( 5 ) ^itX^Sr«|^T^$iiTW^&. 3r*J. ^it^f 

V$>&<?HH>1>^X'&2>. 
[0 03 9] (I) '<>-7&&fg.JM 

'O-rgsm&umz. m^2<mc^>^mz><^9^\ 
1 2zm&.-rhTmx'$>&. '*>?gii 1 2i±. tsi<n 

K>9Mb LtjSitA'y^i 1 1 2 atm&Zix^ & 

2<r»<>"7mb Lxumfa'O'rm 1 1 2b«w^n 

/tfi|jtT-^>S. ^i^A'y^Si i 2?rfM-Ti.lc 

mMvormi i 2 ^mwith. mmti>* >?m 1 1 

2 ajWBfifc$ix&{5Sli. m2«S^lKl 4 4b±25. 

j/^ffi (^cT-(ia^««ii 1 1 ) ±.x-*>h. ^r*5. m 

^u. m i mmztitc®s&m : mi4±izmf8.i*ixx^ 
mma/n'ocmi 1 2aii sio 2 . t 

mmmmzii^xmfS&ixh. znmm'^-rm 

1 1 2aiOJS/?t LXit. 5 0~-2 0 0nm<5')®H*iiif 
* t<, #tCl 50 nmtnWiU^. 
[0040] *E«tJ/\'V^« 1 1 2(i. 1 1 

4s.i^®^mflii 1 i<o^aa^fti«!|*K«:^L. -e<?) 

SHS«H*I)KS:7* h >J V?=77 tmmizx <0J 

r-r&zbizj:*). mn^^T&mmn^^m 1 1 
2^^-rs. ^asc«i. a^isflii 1 ico«®®i 1 

1 aco^f£{4g{c«JSB-r* i><DX\ 04 tc^J: o CT 
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'<y?mi i2aiiiiisi i Kommu <— sb> t 

ill co~ utmwnfa>^9m 1 1 2 a t &m%:2> & o 
izmmwo-fm 112a ztizj;*). 
mi 1 oo)K%mm&Mw-$-&zttfX'Z2>. 

[oo4i] mz. S5tc*r$-j; oizmmMfo-rm 1 

112 bc^jfcfmt LTti. utmmk 

Ifc/O'?/! 112 btcigU^aasi l 2 d£jgfi!ct-S. 
JbSSgBPlftl 1 2 d(i. mffi®l 1 1 a&l/Tg&gi§Pg& 

1 1 2c<,zttmT&®.mzmft>tx.h. 

[0042] jbsegfipgs 112 dti. smm^y-rm 1 

I 2 alc«a£$*t>tTaflfi§PSPl 12ci 0JE<Jg^ 

s<o*^*l<-->. set. imm'ormi i2btif- 
fimmmm 1 1 loifij: . tittA-y^ai 1 2 

b<oe±ffi-CttB3E««l 1 l<7)if©fctl«'|5l— oi|g{c^c 

K<fc9v*^^/\*;x;?/il 1 2acoTS8^PS61 12c 
.SVtlWXWmi 1 2e*»\ W^Bj^n'V^SI 1 2 b 

jwerinmni 1 1 1 ^^mizmm £ tvtzmz* & . 

<r<o<fc 3fc:LT, ^Wfa'*>?m \ l 2 bfer®«$fut 

-fcJfflfHPSf 1 12d, Sm^O^m 112 alCJgj£$ 
futTgPHaPSJ 1 1 2c2r»ji$-y:SC:i:tcJ:»), 

7 m 112 aMIfiiAy^i 112b £SM 
-?-*B§PgBl 1 2 g*<^$^S. 
[004 3] ( 2 ) 77Xv)!!llIg 

yyx-?mmj:mn. wmmtei 1 icommzmttit-t 

&«rt. HC^^gpi 1 2<?)ilffi£ftBf5!!Ua-f£y£ 

I I ( i to) ±.cr>m&, mzitwm&cr>mm*3L%m 
ffjttxffo. &ti. itifiii i lcommcommuM 
m (is?gfla:g) . j<>?gzi 1 2mmcoms.imM 

[0044] z<r>y?x-?mmj:nii. Mtis < 2 ) - 
1 tma&xs. < 2 > - 2 wmMmxm. mmu: 
S) s (2) -3«s?Kwixg (*m{£m) . 

(2) -4^aiX^{C^$tL€.. 3r*3. .icOidSrX 

[004 5]ia6{c. x^x-es&JixmtcjflosT-^x 

<i. ^tfSiogytiyi^s i , m i y^x-?mmm5 2 . m 
2/7X7)5!ai53 > ^ai»aas5 4. jiti^^^ 

l~5 4tC^2£ffi^£Sii£f£g5 5i:a>£> 



ffifczttx^z. &mmm.5 1-5 4«. manias 5 

5-4"Dk Lxmimz&mi5tix^&. 

[0046] m-r. ztibcommzm^fmB&cojomz 

5 1 <,Z&\.\Xft*>tl& , *rLXZ<7)%mm.5 Hz£*) 

axssrtTP. tt*>%. mmzmi . s&2X5x-?*a 

1^52. 5 3^<£aa£$*u ^m<OM3S^5 
2. 5 3«£*$«rVCK>?&i 1 2lzy?X-?*m$:ft^ 

mmmcomzm^^mmmmizmiL. ftswmm 

5 4fc^TS«cS-M?a^T'^ffl^-S. ;^9igt. 
KiMSI^tcJ: *)&:cOJLmi l zmft$:1fm-f2>. 
[0047] WTtc. •etl-e^X^tOV%Tl¥*fflCI8 

( 2 > - 1 ^ffinamnn 

: r^®mi.m* : Ti8)ja$mmm5 nzj:K>no. zonk 
mm.5 nz&\,*x. A-y^i i 2z<&tsmto2zm%. 
<o&&£x-timr2>. m*2cr>tom&Tm±. mtnnm 
15 1 ftuzxm^&mitzx.T— ^*ict-^srjxof+ 
tt» -6ot-^-esisx^->'-rt^«s:2^saM-r-s^ 

bt>*imx'$>z. =t mm*mm 5 1 izm\x ,mu$ 

7 0X:~8 O*C(7>3gH(c^«s:2Sr}!l0ia-r-2» o : ^zffiK«r 

<5cxg-c'^> s x-?mmiztm &mm£mx'%> 
coi.mziz*>itxm& 2 zwwuztm l . m^2coi&m 
ti^-o^^mn^-^zt^B^tLx^^. 
[0048] (stcfiSjiL^xss-jDi.^tm^ mw2 
\±^Md>*h±-sd.<r>£ o %xSJ&izimmzth& ztiz&o. 

-?T. a*?a^*^tL^r* f ^>X5XvJ{ia5:tf odi: 

UotfoT. MmZkftZ—JZlzm-h^ fe>— ^r^ttJ- 
#S^^(C^ilJiifft$rS9<0T-ft^. Kf. 75X7 
50:SXgtCfc^T«. ^ 1 , ^277 X-?98M1£W 5 
2,53 rtOS«|JfX7 i -^'X{cSf*:2 LtlW&X 

mz. mmfcjLm&tzimmtj:m£m&Lxftoim 

*ZX\ mi. &275X^»immW5 2. 5 3rt^M 
^Xt^— i/tfUtthi&m., M£l£ 7 0~8 0°CS-C^ 
tt>3fo 2 i:^mt^cth Zblzi. 0, ^Sc^Si*tcX5 
X^JftSSrii^WtCft^^^ft,, i!afilMi&af*f:«l 
m¥hTmmX'<r)T7X-?W£3:f¥$:im— feiz-fh CL t 

^'•e# h . ztiizx o . m*2<r>mM9!m3ifir£ffl— tc 

/'O-^gpi 1 2<Oj&j£»c#-r&iBixtt£iSj— -ft-r 
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Z>ZLktfiX%&. 

[0 049] (2) -2 ^m\^mmm^n) 
x&m &fBmxfx t-t&y? x-?%m <o 2 r^xv® 

SI) Srfro. 17 1 77X7MIJS^j(i^L 
tzmx$>&. muztjk-fiiolz^ \ 1 2Sr-g-tf 

Sf* 2 (ijDf* t - ^ rtj^cO^X^- y'5 6 ±XZWM^ 
*U mtkZ^miZli^^vTISmo. 5 — 2mmgg 

TKMSixT^*, S#:2(±. ^{X^~S/'5 6^J:o 
TMfcSfxo^ StflXf-y 5 6lii^*|p|t:(fii 

cofkm±. r^xvA-v- 1 o 0—8 o 0 k 

W. S^t#Xg£fi5 0— 1 0 0m I/m i n. jRfUjgg 
SO. 5-lOmm/sec. i«sSS7 0-9 0t:(7) 

ii. ^fcLT^<lJ0^$iX7t!^2<^ffiffi<5O^(c^ 

[0050] Cc0O 2 ;7^Xv*0Ji(cJ; 0 . 08{:^f 
J:-3tc:. H^m^l 1 1 con&ffi 1 11a. *e^/n'> 
?/il 1 2a<omi«/fg&l 12e&t/^«i/^^i 

112 b<D_LSfflHPgSl 1 2 dOil^^^ClIM 

&mz7mmfimAZtixmmi£*m j f-ztiz>. m9x 
mmmwztLfz&ft£-j^mx^Lx^&. * 

^-f . ±&<oM*)mmmmx'$>z> i Tommco&ft. ft 

[0051] (2) -3 mmmmum (wm^tum) 
mz. m2y*7x-?!imm.5 3xi±. mwntumtL 

-$-&y?x-?%m (cf 4 y^x^xm) *'+to. m2 
77X7>ni5 3<nft®mm±m7i,zjf;i,timi y? 
x^>&mm5 2<Dft2$mmtmtX'$>z>. ~?%*yh. m 
tt2t±. t&m*T-isiz£^x%mzti-?r>, *&mxr 
-iszih m^mm&&xmm £ ti . -e^ccs#2^ 

CF 4 77X7)iaicoMii> #f 
i.(f s 77X7A-7~10 0-8 0 0kW. vVc^ 
^>#Xgl5 0-l 0 0m 1/mi n . 
0. 5-1020mm/sec, S*fM70-90*C 

So^$ix^S^2^«a^^(c:*T^ix^. 



[0052] CF 4 75X7MKJ:*), B9(^fJ: 
SI 1 2 f tfftffi^&fc*. C<oatffl»!Hfc:J: > K - 

tn>*xmtz7 vmmtmxisiixmm&ififtsrzti 
*• mrnmsormi 1 2 b zm&L-thT? vjumm. 

*. o t 77X7CJ; Ott^Lfc^rtc? >ymik 

W(c«4irC&&. 2r*5. 1 l^lfll l l 

a^g^A>^i 112 aCOlfl 1 mmSZ 112e{, 

-cocf 4 yyx^&mn&wz&'jr&ifzw^ mna 

[00 53] (2) -4 tt&Efl 
#JcteS1Xfi£ LT. «a91«UlS5 4£JflVv 77X7 

SEt« > ^7i/-h^fL, tcoyu—hizmfc 

2 Zftitl^&X 3 1,z*}%m&tfftm2titzffi&k%:->X 

JOrsr-fe:icJ:'0. ftOTS^v^, S*2coiSJK^ 
— ^ t *c 0 . S«c 2 coiaj^fk^'&iv vfc^— ^^X'^CE 
^$:tf 3itmj. Ltz&^X. Z.<D£o%:<$mJL 

mznQz-hzttzx*). mmt^mmcom:iti^mz^o 
&&zi\tzmi£&)-iz&&xt*h. fflz-ix^ jetl^a 

^tc. miffl^Sr-^^fil-eji^Lrttai^iir^C: 
[0054] _bie<7)7-^X^^X^T'(i. WW^M^r 

&?mm><>7mi 1 2bZ5.^ffi^\'>-^®i 12a 

(c^tLT. 0 2 77X7)dil^CF 4 ^-^Xvja^^^ 

mmacoMmz^izmih z t rfx-z & . 

[0055] ^^X-e^xmcfflt^r^Xv 

^sifi(i:^ meizJikLfzhwzm^ti-r. m^mi 
oiz^±o*y7x^m£m6o$:my<*xi>j:\,K 

mi 0(OTt77X7J!ilgi6 0<i. ^(iiJa^»i^ 
6 1 i:. ^ir^X-eJ?ig^:6 2h. ^277X7^1 
I63i:. ?^ffl«!^l^6 4i:. <m^#Sa^M6 1 — 

««16 l-6 4*\ «^S6 5^iM^TfS)Mffi!l 

t7)^^Xvj5[igi5IE6 OT'U. 16C*U77X7Ki 
S*6«5 0i:H«fc:, ^V^^^cX^^>ffiiM$^ 
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«&2£. ^mammm* 1 . mi . m2^xvsa 
u&f&jLmzmm-tz,. t.tz. iM^r^x^mmxt. * 

[0 0 56] ( 3 ) SBtSP^fiUlfS 

wmRms&crMmGz^ wim^Mb^tmba^m 
j&u nnmrnB*. iEftiZKm. jEimmm, 
mem. m?mmmiz£-?-cffi&Lx^z<ox'$>&. * 
*j. mz^mx-it. ittt^ttm£i6.mitiiimT\ 

jSttaj&^3t® IfroHft R&l/*§<7)®g|G 

10 0 5 7] (3)-l ZacDWmRB.Z/mcOWmGcr) 

ftnmmri&tfmcrmmGiz^ *xu. mm <t o iz 

!E&&7JMhmmhlz£^xt%fSL-tZ,Z.hfrL>. £ 
-T. Ztlb<?>Wmizr?\*xmm±}iigiW: : S:m*.*XTE1L&. 

tffi&crmmzmwmv i 1 a ±tzntm^ & . -r h t . 

tt* - SI^SfutCi^SrH^TVN-v^gCl l 2A<0 
*ti.T -€-<0JHH(cj£*«& £ b tm±ZtlX << ^ . =5:13 » 

wmnm^mm^b-t&ztifWjkL^. mm. mm 

1 0 0 5 8 ] ZZX. l&ffiBtitigiWii. Ml 1 ( a ) fc: 
^■fi d&ffiaatffi^y H 3 1 0 ^«ti.T«^$^t 
WftS. ?-3r*>^ CO^jBDtaj'v / K3 1 0IS. M 
ilfXfXl/^i!(OyX/l.ru- h 3 1 2 fcffil&«3 1 
3b£ffiz.. Pi#£:ftWgHvf ( 'Jif-zx-TU-h) 3 1 
4£fl-LTfg^L£k<5DT-£>.&. yX;U7V-h3 12 
bWmWLS 1 3t<?>rat(i. tt«SWt3 14lc<toTlt 
»<0£fi13 1 5fcig*g£0 3 \ 6 bi)Wf$LZixX\M, . 
«-£fH3 1 5 fc?Kjg^ 0 3 1 6c0rtgp<±jK*lc«|^TWc 
SftTtiO. =g-£fa3 15fcffl«g£93 16i:{J:«l&P 
3 17Sr^tTSMIL^€Oi:^:oTV^. 
/UTU-h3 1 2(Cti. £IU3 1 5*^?g*e«^&i»Slt 

Stf&fcSfrOvg,. mtm.3 1 3tc(i. 0 

3 I 6iZt8Wmn&&Urt-&tcibcoJl3 1 9fr'M$n 



[0059] mW)U3 1 3cr>£f%3 1 5tc**|Sj-r 

^ffifcRMfflkOtSJikKi. @l l (b) Izm-tXolzK 
(KxysH?) 3 2 OAqg^-SfxT^-S. ci<7)JPE 
m^-?3 2 Oti. — *f<7>m@3 2 KOigiCftgU jI« 

-rs k ztt^mizmta-t h i p iz Lxm&tf- z 

m.Ztltzi>cr>X'$>Z>. *LX. ClcoJ:3^fil^<7)t,i:tc 
JE«^P3 2 0a*Jg£-$;h/C^£JIifr&3 1 3(±, SM 
320 b — Hctz^r o T I^^C^fflg/vMffl-r S J: 3 fc: 

sr-^ttjo. ;ncj:-7T2ra3 1 5^«*<it^:-rs 

ipt^T^. 1 5P*3tctgbtL 

fc«tt#£ie*f*-«ffiR*m#<. JSS* 0 3 1 6*>£>{ft 
I&P3 1 7 5r^UT5£A-TS. ZOX o^tm** 

hmmm^F 320 ^commzMm-tz t . EEm^^ 3 2 

0 1 ^16^ 3 13fitt lZ7t<?>&mzm& . L*:A J -> 
T. ^®3 1 5 t7CC0^(cMS C: fc *^ . mSL3 1 5 
rt^^*rt4«OJE^3*«Jz#L. yX/U?L3 1 8A>^S 
^tc|6i»tT«E«»l4<7)M}S3 2 2*«ffi:aj$nS. =5r*J, 

ffij^ptas^ t Y3 1 ocofsitfc LT«i. mne^ffim^ 

3 2 0 SrfflUfctfaay^x -/ h 9 4 TimcO. H%}C0X 

f"* ~7 x. > mmte b 0 X -f- U -y >g!^coS^l 
(Baytron-P;AM ^/UVtt<7)§iiSS ) tm 

N-^^-/H;o'J H^. 1. 3-^^-/U-2 
- >f 5 *V U i^V ^/Ub" h -/l^T-fe 

■r— /f M^h' h -;l/T-tf - hf^^'J 

tc-PV^Td. #(R) fclffe (G) fctHt«Mffl^t 

l~ <fc 1 2 J: 3 KitcB^Gi 1 1 l ±fciE 
fL&AJll lOaJMtS. jETLSASI 1 

o a.tf&f&2ixfcmmw>'*>?m 1 naj^^'iif 

1«®^1 1 2efcV*3. 

[ o o 6 1 1 ceo j: 3 zmmwmwz'tro b . mvtmz 
■£$.ti&m&mi&7)m&fiK ±tzmm^<y^m 1 1 2 
a&i^wta^N'^^si 1 2biz&\,\bz?>x'i&£. m 
&mt&(?>mmzm#xmK&7jM&fmm i mmztix 
mm-rz . -r^itj: 0.012 c^l^J; 3 izm 1 «ji 

gCl 1 2eiC. IE?iaA)l^«^*><i>^r«,^^jP 

1 1 2 dwiB (^mti'^y?m 112b) izmmt-x 
*jo, -e<?)if:$* j ««5® 1 1 1 atcifi^m-t'ti!iE<. m 
fisffii 1 1 afrhmtit:®. -t&*>i>>iiim'<>?mi 
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1 2b(diS(,>fflJT-JS<^roTV^. 

[oo62] ;ftiH*t. &mwmizi:~,Tm 
mmm in a.±.i,zmimxmmmmmi)^^:h^mu 

mm*t-T) &&fS.i*ti& . 1 1 a±T'(ifl6tt 

■mm*msMi i 1 a ±T%- tcigassfu cmtct 

iMM^fi.Wiaaf*^^SiEfLaAS 110 a^jfcS 

ns. ^ris, m»mzit&m.ztvr* m.mmi 1 1 a± 

OMcJEiiaAS^^SixT^Tt iw^. £jfc s JEfL 
HO alCOWC. aajQtaj'N.y H 1 0{C<fc S- 

[0063] ±id.to&mwmu. mi.n mmmmfo.*. 

&&X'EEJj$:mz.l£ 1 3 3. 3—13. 3Pa(l — 
0 . 1 To r r ) nStizLXfto . mmiZE.J]£mTZ 

■tthtmvit*wmmLxv£o<ox'»$.L<%^. & 

T. 3 0'C-8 0WfflimU^ satsjyit&te.. 

. »ii< nsm&x* 2 o o'cx- 1 ottmmi}B& 
■tzmmmzffo z joi&aji i 1 o a^tc^ 

I0064]»:t^ MiSiE?l&AJl 110 a±iz^^M 



Ml 1 Oa±tCP±ai'f-^. BtaiL*:&#f*:£$£ 

mm (Rx/mm) un 3 tc^-^-i: 3 (cjeti&a 

Jf 1 1 0a±tc5Bt^l 1 ObSrBffcU .TfttcJ: 

<o®^R<o5Btgpi 1 o. sx/mcommGnftftMi 1 

0 5r-e/t^ix^t--5.. 

[0065] mm 110 b</)^$tftfc LTte. itStf- 

^tmtm^hixh. mm. w.t<o uti ] ~ Lit 

9, 1 0-y'7xZ^7yh7-fey, fh77i- 
01*** fctifefBfcffl^tm t (i-en-Tftgilco tiffin 

£Ki§^wmGizmtz% : >m<r>ttmtfzn 

[0066] 

Ufci ] 




C 8 Hi7 



[0067 ] 
[•ft 2] 




<ta*s 2 



CeHi/ 



[00 68] 



Ut3) 



CeHiT CbH| 7 (O) (Q) " 



0CH3 0CH3 



[00 69] 



Ut4] 




[00 70] 



Ut5l 
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[0071] im&mmt i,xi&. B«fEiE?imwi 1 1 

0atcitL-C^F^t><7)*W*L<. s^u^ 

£ . C co <fc p &#©tti§$S«.t2BfcJl 1 1 O b co&f&ftm 
ZmmLTWtfRftb^r&ZtlzJ:*). JETWE7JBI 10 

[0 0 7 2] (3) -2 WcO®^G<35Jg(S; 

?u&i*)f . mm. n : ?-mmmtzj;-?Tmftz-t&. & 

(± „ #1 ;Uf C u P c ( Copper (II) phthalocyanine ) t>m 
[ 0 0 7 3 ] » vc % Cl^iE?LBEA®Jll£ • ISiETLiiA 

«<?>0^i: mmcommmz x ^xjEnMtmmco&f&ttft 

&mmL. lEtimmm (m^-^tt) $rRH3 0nmgg 

izmm.-th. -eur, <=*ucj:9Bii 4iz*i-t iit. 

iEfL^A/^M® 110c JEfimmMcoB 
^tt^tLTIi, fiaRIfa-NPD ; 4,4'-bis(N-(l-na 
phthyl)-N-phenyl-amino)biphenyl J ^» TPD ; N.N'-di 
pheny l-N,N'-bis (3-methy 1 phenyl)-l, l'-biphenyl-4. 
4'-diamineZ:t'tf1&mizmm>tlZ . 
[00 74] 4fc % -n.^>jE7LaA^at^iE7L^i*^c 
OUT**, Baytron-P (SSiSii) £*SfiglJtai 

<r)®m*WM:%f-omk LXBfctZ X 6 (c LX t> i v 
CKOJ: ^KLTIfL&A/ISi&f 1 1 OcijRSlft 

w&mft£%'*?txm Mz-tf Lit 

6 ] iZ9sk-tD P V B i *ffl^T3»IHfeT»riW-&. 
[00 75] 
[fc6] 

C=CH<^-hS)-CH=C DPVBi 

[oo76j z commit. u^ j A^mcommmmz x k> . 
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i^B^lcSf^tc^^ffcv *^a*R^>*i^B 

siztk-t j: oizmm&2 o nmumt^h x oizstm 

1 1 OdiJBiSUts .KOfBttl 110 dJbfcfHHSJ 
iMJf<^J£*fift£fS3£JI 110 dco^-tR^tcLT^ 
fitML, 3 0 n mfSjgi; «fc 3 (cm^Ht 

mm i ioe»n. ■eu-c. ^m=«t ow^sat 

LTti, A 1 q ; tris(8-quinolinolate)alumi 
numdlD-^B A 1 q ; bis(2-methyl-8-<juinilinolate) 
(para-phenyl pheno lato) al umi nua(I II), ^-^PifS^TV 
— /HS#*. B u - P B D ; 2-(4-biphenyl)-5-(4-terb 
utylphenyl)-l,3.4-oxadiazoleK BND ; 2,5-bis(l-n 
aphthyl -1 , 3, 4-oxadi azole^r fc'a**Fjfile:ffl I *£>*i.& . 
[0077] (4) Pifii (Stl6]®g) B&Uim 

mzttfamtimmjcmxii. mi eizm-rxoiz. 
3£8& 1 1 o mf^wfa'^stm 112b co-^mizmm. 
wmmm) 1 2Sr^-r^,. ^wmzit. mmmizx 

oTL i Ft A 1 fc$r^£0»CSc«L. «JflH (LiF 
/A I ) Sr^L-CClflSr^l 2-fc-f £. Mg 
Ag^Sr^LT^^xS-^fiil 2fcLTti<, $<^lc 
<±. Li FtCatA I t SrdcOHS^W® LTS)i^ 

(Li F/ca/A i ) £jEa£u z <?>mm f&zmfei 

2tLXl>£\.\ 

[oo78i=5rtj. zcomm Wtomm) \2c0mmz 
•o^xa. fF. mcommR. Gcogdtmi 1 obtw^o 
mmBco&xm liodt zmKezmcotimz ± ~>xm 
« lt v ^ coiznm l t . mconnx-m^-r h x o iz l 

TtiW lai 7 iztrrfio \,zf&tMZ&tt 

ttnxBfS. LtzftcowmR t mcommG t tcov %t«4, 
cat a 1 t&zcomiz-?x?mmx'MtRmzmmm 

Is S«M (Ca/A 1 ) fr^%Zimft=Fmcom& (*t 

Pimm) izaZBfctz. <£ut\ mm*&K=FW 
i&ft=Fm<7>mm (.n^imm) 1 2 

Unm) 12atffi^ffl<7)|it 12bfc 

[0079 1 *^. v&m m&mm) izcommz-o^ 

T(±. mi 8t,z*rt£ olzWcoWmBI,zttLXMz.l£M 

S a s^^mMx-mmmzmsk l . (a^fflio^fis 
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a 1 1 z^nmtzwimmL. mmm < c a/A i > a> 
dtcLTtj;^^ t.fc. mi 9ic^«t otz. m&wm 

^^*T-SS?W(C«M«ilL, WSM (Ca/A 1 ) 

-e<0^. ^Si(cea|x(fMgAs2ri^L. <R#^ffl<OP£ 
«i (*t(Sj^fiS) 1 2dSr^fig-rsJ;dtc:L.TfeJ;^. 
[0O8O] ^20^-TJ:3(=, #«0®3tBf;r 

*f fl^lfM gAg^ ?mMX'3£imizW& L . 
te5H^ffl<5D^i <*rr&J«&) 1 2 bSr^fRL^. 

^mmxmm.mzmmt, mn^-momm (stfam 

S5&5r^Mi: LT0y;Uf A 1 irMML. $2iil2f 
3 l=LTi> J: =5r*i. 02Ofc^Lrt:0« 
T'ti, ^<OS^Ri:*|SO®mGi:tCCaW$-7X^^ 
-CiMIRtolclSgiU fr-fr^mcomm <*fft««i) l 2 e 
£JBl£Ufc». W<^B*Btc*tLTMgAg#S-v>?.^ 

mmx-mmazmmv. &b=?m<mm m^mm) 1 

2 b £ JS?j£-rs J; 3 iz LX t, J: v ». 

ioo8i]s^. m&mT'it{&ft?ttmzj; ->xn<o 

izmfezti&zt%:< . ^<7mmR-^m<ommG<r>^ 
mtf&^umzx^xjm.vxiiX^. <Jt*fu z 
irm^irz^. m<^^-rtLii^)^.<r>mm<7m^m\,z^ 
^xii\ mm L ttmi,z£-oxBf£.-th. ) ^lt. mz 
rt<owmR&i&tt?tfmx'mmmz£*)&fSLL. sow 
mo , n<omm b ^s^^T-^^ttai^tci: o jba 

L7ti§-£-tc(2. 132 1 tcijrrJ: 3(c. ^ffitL i F=5rif 

*u mimmi 2 g bcht. m<ommG 

t mcommB t iz*i vxmx.it itmm.<r>m.^c a 
x-rmmx-MtRmzmmL. m^m^mm (ttftm 
m) 1 2 e $mi<zmmttX£<?>h& 
&%&&mtLxmz.i£Ai£mjmL. $2i^i2f 

■rmM^mm.-t^rzifxoi&iH'mmkLxii. mz.n 

13.T<T> [fl;7] t^fDCM2 doped A 1 qi>' 

fcAO«4HF*f**i: ffUtflXTO [-ft8 3 Kin 

■^"Q uinacridone doped Al q tfffl 

(0082] 
Ufc7] 



NC CN 



H 3 C 



[0083] 
[<fc8] 




DCM2 




Quinacridone 
(Qd) 



[ 0 0 8 4 ] 3rfc\ Z\cr>£oizLXBf&-rZ¥§M <*f|SJ 
««S) 1 2<7>£-ftiBlfIfc LTJi\ 01 6-HH2 1 (CtpL 
fc: V ^-Tir^^-^fc V^Tt, 5~500nragg. 
L<(i2 0 0 nm^jgfc £*t.5. <IcD J; 3 dLT 

Jgj£L*:f$SSl 2±tc. B!*fcfifrifc<0*«>S i0 2 . Si 

[0085] ( 6 ) flitlfS 

gf£tc#fitX?Sti:, %3e*^3Wg«SfUtSflc2 t$t± 
SS3bfc £f*jt8Mlg3 ate J; OtfittSl^*. 

Hffii3 a ?:«#;2c7)^:ffi{c^SL ; ^itMfl§3 a -fctc^ 
iiJfl«8c3b£«Jl-f «r<?>XgtCi»)^i*:.2J£tC^ 
itgB3Sr^-TS. S*itIfSl£ v M^, TlV^tls, 

4*T1t 3 . Piffil 2tCt*>-*— ;l^7)^*^t-C«-^ 
^^•^i<O^Rgg5^7&^7fc^®!^*«m® l 2tcffA 
LT^Sl 2*<B!it$ixS*i^*^S^T-»iL<^ 
V\ ?^>tc. H 2 IZM^ Ltzm*. 5 cOffiLIS 5 a tdfE^gi 1 
2£t£tk-t&ttl>iZ, ®IftIC6(cSS5^^14cO 

[0086] mz, Z<T)£o ts;m&Lfrh%h x < X/U 

132 2 (a) ti. 8l^«g5o-09^L^ 
®%tfflX'f>&. 02 2 (a) tCtJ^T. 1$#6 0 0<i8l 

(Sm3t^S) lSrfflt^^gp^LTV^. S2 
2 (b) Ji, >'N , yrfV^rfc-0«l«StS^agi 

&m<7>-M£fjiLtzmwmx'$>z. 02 2 < b > tcia^ 

T , M7 0 0 (iff $8J&fi|^. 1?f7 0 l(idr-#- 
H=5rfc'«0A*SS, 4?-^7 0 3(iff^SSia^i:3|s:#:. ^ 

7 0 2itmm.<7) : r 4 x-rvs-i ( m.mft&gm > 
j^^gps-^LT^^. 02 2 ( c ) &immm=? 

«SO-W?:SL^^W'iljl, . 02 2 (c) IZH^ 

x. w^sooitm^^nkL. n^so n±f»e<o 
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Tt^.S22(a)-(c) 

b. 1 10d?:i23 (a) tz^~?£ o h^-i y§L 

mt Ltzm&tz-o^xmimLtiw^ 02 3 < b > 

<fco 3:^:1^ ^El^, 02 3 (c) (c^-r^d^rx^ 
[0088] 

■sector, muxmmnmfmntfi&ttttmhm 

[0 1 ] #^JJ<om^v^^££^ < x:rw ciffl 

[02 ] *f&^m^^3£S£x * x:ru-f (cjgjfl 
LfcS^O— OTSr^naT* oT . ( a ) \trr < X7*\s 

4 <t>¥®0> ( b ) (i ( a ) <r> a su^wsimmx$> 
®0"c$>& o 

[04 ] 01.02 ictS L*rr ^xrw <7)mM?rm 

[05] Hi. B2^Ucf^ri/>f <o§gjt:fra= 

[06 ] ^ >r cowmizm^ ^ :r^xv«uisi 

[07 ] meiz^Lfzy^x^mmmwcomiy^x 
vwiaort*«a**ti(i5jCH'c* & . 

[08] HI. H2(c^t/^x>fxri/>fcoSjt^ 



[Hi o] f^rw nwkitzm^&yyx^t&m 
[0ii] ffimtfflsis^ams^^ KartttfKfi 

SrSrrtBTCfc 0 . ( a ) ttttiBH. ( b ) \m®fckm 
[01 2 ] iK 0 2 (C^ LrtrT* -r xru -f <0®Bt;fr 
[01 3] Hi. m2>lz^Vtz?4XXU4<r)WmT 
[014] II, i2(:^L^f^ xyu-f comMJT 
[01 5] 01 „ m 2 tc^ LfzTJ xy~U 4 (OS&tfi 
[016] Hi. mztiZ^tz^ Axy>\s4<nwg&ft 

[01 7] 01 . m2izmLtz? * xxuj cosmij 

[0i9] mmnm&omcoM &wmr h tztbcom® 

1 0 2 p 1 mmcom^^m^mm^^rz^com^ 
Mwmx&z. 

&mmx$>& o : 

[022] ( a ) frh ( c ) l^3M<^HK»£ii? 

[02 3 ] ^TtB^ffiS^^T^ffi^HT'fcoT. 
( a ) ^Xh7^7ffil, ( b ) **fcif ^ffifi. 
( c ) ^f;^EIS:^titft^. 
[^colft^] 

l-fa/N <mW^S> . 12HftSI<*ta 
. 1 1 Q-mt®>. 110b. 110 d 

m. 1 1 i-mmm 

600 ~m&nm*ik (m^m&) . 7oo -tt$gja^i 
8oo-e$it*«c (m^ti) 



[04] 
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imi ] 



151 



102 ,0 N 102 ~\ 10 N "f! 
"y 103 s ^ 103^ 103 N \ 103s. ) 



112g 112 112d 

112d 
112c 
Ilia 



1}2 112g 112 



105— 













110- 


* 




"1 

~ rn T lh 


--n — 




%- 






























111 123 111 



[06} 




[08] 



112b 



112 H2f 



112a^ j 112e ( J Lj \*2e [ ) , i 112e 
ll.1a\ AOvS/llla 



112f 

\ 



112 112f 

! 1.1 2d 



112 U2f 
N M12d 




111 123 



f 11 123 



111 123 



111 123 tn 123 



111 123 
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